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(57) ABSTRACT

There 1s provided a wearable or portable lighting device for
playing out, together with a plurality of other wearable or
portable lighting devices, a predetermined time-varying
lighting pattern over a space occupied by said device and the
other devices; said device comprising: at least one light
source; memory for storing a representation of the time-
varying lighting pattern; and at least one controller config-
ured to determine a current location of said device, to
receive a timing signal for determining a current stage of the
time-varying lighting pattern in synchromization with the
other devices, and based on said determination and said
timing signal, with reference to the representation in
memory, to select a portion of the time-varying lighting
pattern corresponding to the current location and stage and
to cause the at least one light source to play-out said portion.

15 Claims, 3 Drawing Sheets
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1
LIGHTING DEVICE

CROSS-REFERENCES TO RELATED
APPLICATIONS

This patent application claims priority from European

patent application 14187258.0 filed on Oct. 1, 2014, the
entirety of which application 1s hereby incorporated by

reference as 1 fully set forth herein.

FIELD OF THE INVENTION

The present invention generally relates to a lighting
device, a centralized control unit and a lighting system
comprising the same.

BACKGROUND OF THE INVENTION

A plurality of wearable and/or handheld lighting devices
located within a space can each be controlled to collectively
render a synchronized lighting effect that creates an immer-
sive light experience as part of concerts and other events
with large crowds. In one example mvolving a concert, a
plurality of user-held lighting devices within an arena are
cach configured to emit a light corresponding to a respective
part of a preconfigured light show. The light emitted by each
of the plurality of devices 1s configured such that, at a
distance from the user-held devices, an overall 1mage/
lighting eflect 1s formed. This 1s shown 1n FIG. 1.

FIG. 1 shows an arena comprising a plurality of lighting
devices 100 1n the form of handheld user lighting devices.
The arena 1s divided into a plurality of light regions 101a-
1014, with one or more of the lighting devices 100 falling
within each of the regions. In other words, each region
comprises at least one lighting device 100. The lighting
devices 100 may be arranged to output a particular sequence
of colored light 1n dependence on which region they are
located 1n. For example, assume that the arena 1s divided nto
quadrants. The handheld lighting devices in the upper leit
quadrant 101a are mitially configured to emit a blue light,
before cycling through red, green and yellow lights. The
handheld lighting devices 1in the upper nght quadrant 1015
are 1nitially configured to emit a red light before cycling
through green, yellow and blue lights. The handheld lighting
devices 1n the lower left quadrant 101¢ are 1mitially config-
ured to emit a green light before cycling through yellow,
blue and red lights. Finally, the handheld lighting devices in
the lower right quadrant are mitially configured to emit a
yellow light before cycling through blue, red and green
lights. In this manner, a particular large-scale lighting effect
can be achieved. A camera directed towards these handheld
lighting devices may then record the lighting effect before
outputting the recorded lighting effect to a display that the
users of the handheld lighting devices can view 1n real-time.
The lighting effect may be synchronized to an audio track
being played at the concert.

There are numerous ways of coordinating the lighting
show provided by the handheld lighting devices. One way of
doing this 1s for a centralized control unit to periodically
send respective lighting control information for a particular
time period to each of the plurality of lighting devices based
on a determined location of the lighting devices.

SUMMARY OF THE INVENTION

When such lighting effects are based on time-varying
pattern, such as a video file, a robust and reliable way to

10

15

20

25

30

35

40

45

50

55

60

65

2

control thousands of such lighting devices 1s required.
Streaming the data to every wearable or portable lighting
device 1n real time 1s technologically challenging, expensive
and reduces the battery time of the wearable or portable
lighting devices.

To address this, the present application proposes a system
for controlling multiple wearable or portable lighting
devices.

According to one aspect, there 1s provided a wearable or
portable lighting device for playing out, together with a
plurality of other wearable or portable lighting devices, a
predetermined time-varying lighting pattern over a space
occupied by said device and the other devices; said device
comprising: at least one light source; memory for storing a
representation of the time-varying lighting pattern; and at
least one controller configured to determine a current loca-
tion of said device, to receive a timing signal for determining
a current stage of the time-varying lighting pattern 1n
synchronization with the other devices, and based on said
determination and said timing signal, with reference to the
representation 1n memory, to select a portion of the time-
varying lighting pattern corresponding to the current loca-
tion and stage and to cause the at least one light source to
play-out said portion.

Advantageously, the predetermined time-varying lighting
pattern has elements (or portions) that are accessed via both
a current location of the lighting device and a current time.
Thus, as either of these quantities change, the portion of the
predetermined time-varying lighting pattern currently being,
played-out by the lighting device also changes. This allows
for multiple lighting devices to be synchronized so as to,
together, play out a predetermined time-varying pattern over
a space without the need for users to stay 1n a predetermined
location (e.g. their seats). To avoid sending substantial
amounts of data during an event, the predetermined time-
varying lighting pattern mentioned above can comprise the
entire time-varying lighting pattern to be played out during
that event. It 1s thus understood that a lighting device only
plays out a portion of the stored predetermined time-varying
lighting pattern during a single event.

In another embodiment, there 1s provided a centralized
control umt comprising a controller configured to: send a
predetermined time-varying lighting pattern for forming a
lighting pattern over a space to a plurality of lighting
devices; and send to each of the lighting devices a timing
signal, wherein for each lighting device the timing signal can
be used 1n combination with a current location of said device
to 1dentify a portion of the predetermined time-varying
lighting pattern for playing-out said portion.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects will now be described 1n more
detail, with reference to the appended figures showing
embodiments.

FIG. 1 illustrates an example lighting system;

FIG. 2 illustrates an example lighting system; and

FIG. 3 illustrates a schematic of an example lighting
device.

All the figures are schematic, not necessarily to scale, and
generally only show parts for elucidating various embodi-
ments or aspects of the invention, wherein other parts may
be omitted or merely suggested.

DETAILED DESCRIPTION

FIG. 2 shows a lighting system 200 comprising a plurality
of light regions 201, 202. Although only two regions are
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shown (and described below) for the sake of illustration, it
will be understood that more than two of such regions may
be comprised within the lighting system 200. The lighting
system 200 may be dedicated to provide illumination for a
specific space comprising the plurality of light regions 201,
202, such as (1n the present example) an arena of a concert
hall 250 during a concert. One light region 201 may be
constituted by one or a group of lighting devices (such as 1s
described below) for illuminating a specific region of the
concert hall 250. The other light region 202 may be consti-
tuted by one or a group of lighting devices (such as 1s

described below) for illuminating a different specific region
of the concert hall 250. The light regions 201, 202 do not

necessarily have to be immediately adjacent to each other,
though that 1s one possibility.

The lighting system 100 may further comprise a central-
1zed control unit 260 for controlling the light regions 201,
202, although this not essential to some embodiments
described herein. The centralized control unmit 260 may
receive mstructions for controlling the light regions 201, 202
either from a remote source or a local source. As an example
of a remote source, the centralized control unit 260 may
receive an instruction regarding how the arena should be 1it
during a subsequent time period from a control unit located
outside of the arena (e.g. from a remote computer terminal
or server). In this case, the centralized control unit 260
would comprise an 1nterface suitable for receiving commu-
nications according to at least one communication protocol.
Theretore, the centralized control unit 260 would comprise
an interface allowing external control of the lighting system
200, such as an API (application programming interface).
For example, the lighting system 200 may be externally
controlled according to an IP (internet protocol) based
standardized lighting control and management protocol and/
or a Web Service based lighting control and management
protocol, which may be defined on top of a CoAP (con-
strained application protocol) or a HT'TP (hypertext transfer
protocol) application protocol. As an example of a local
source, the centralized control unit 260 may receive an
instruction regarding how the arena should be lit during a
subsequent time period from an input provided by a local
operator. In this latter case, the centralized control unit 260
would comprise a user interface for receiving the input from
the local operator e.g. the centralized control umt 260 may
take the form of a computer terminal or lighting desk. In
both of these cases, the mstruction may indicate a particular
predetermined time-varying lighting pattern to be played
out, and/or timings associated with that predetermined time-
varying lighting pattern.

As mentioned above, the lighting system 1s configured to
provide an immersive lighting experience to users located
within the specific space. To do this, there 1s provided a
plurality of wearable or portable lighting devices suitable for
playing out a predetermined time-varying lighting pattern
over a space occupied by the plurality of the lighting
devices. Embodiments of such lighting devices are now
described.

Each of the lighting devices comprises: at least one light
source; memory for storing a representation of the time-
varying lighting pattern; and at least one controller config-
ured to determine a first current location of that lighting
device, to receive a timing signal for determining a current
stage of the time-varying lighting pattern 1n synchronization
with the other lighting devices, and based on said determi-
nation and said timing signal, with reference to the repre-
sentation 1 memory, to select a portion of the time-varying
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lighting pattern corresponding to the current location and
stage and to cause the at least one light source to play-out
said portion.

Thus, assuming that the predetermined time-varying
lighting pattern is stored 1n memory as a video, each lighting
device receives an mput on 1ts location and a play-out time
and determines a pixel in the video file based on both this
location information and play-out time. This pixel represents
the lighting to be emitted by that lighting device at that time
at the location of the lighting device and so the lighting
device controls its light output at that time so as to be
representative of this pixel.

A schematic of such a lighting device 300 1s shown 1n
FIG. 3. The lighting device 300 of FIG. 3 comprises data
storage 301, a receiver 302 for (in suitable embodiments)
receiving a location mnput, a processor 303 and at least one
light source 304. In this mstance, the processor 303 1mple-
ments the functionality of the above (and below) described
controller. The data storage 1s configured to store the entire
video content of the predetermined time-varying lighting
pattern to be played over the course of an event (although 1t
1s understood that a lighting device will not play out the
entire light show stored in the memory). The processor 303
1s configured to derive partial content (such as a pixel/
segment of a light show) from the entire stored predeter-
mined time-varying light sequence based on a determination
ol a current location and on a timing signal received by the
controller suitable for determining a current stage of the
time-varyving lighting pattern. The processor 303 1s further
configured to cause a lighting control signal to be passed to
the at least one light source 304 based on this partial content.
The lighting control signal controls the light emitted by the
at least one light source 304.

The at least one light source may be a single light source
in 1solation, such as a light emitting diode. The at least one
light source of the lighting device may be a pixel of a
display, such as a liquid crystal (LCD) display, comprising
multiple pixels. The at least one light source of the lighting
device may be a set number of pixels of a display of the
lighting device. The set number may be equal to or less than
the total number of pixels on the display. This 1s usetul
where the display of the lighting device 1s to be configured
to function as either one or multiple pixels 1n an overall
image to be formed by a collection of similarly configured
lighting devices. Thus, when the display of the lighting
device 1s configured to act as two pixels 1n the overall image,
half of the pixels of the display may form one of the
overall-image pixels whilst the other half of the pixels of the
display may form the other overall-image pixel. It 1s under-
stood that there does not have to be an equal number of
pixels of the display for both of the overall-image pixel. The
overall-image produced by the similarly configured lighting
devices 1s discernible from a distance at which the light
emitted from all of the similarly configured lighting devices
can be viewed. It 1s understood that the term “image” 1s
merely 1llustrative and intended to convey a predetermined
configuration of lighting elements across the specific space.

The lighting device 300 may comprise multiple types of
memory. For example, there may be a read-only portion and
a flash portion. The memory may be embedded in the
lighting device and/or may reside on a removable drive. By
“removable”, 1t 1s meant that the drive i1s configured for
repeated easy isertion and removal from the lighting
device.

The controller may be a processor, or a bank of proces-
sors, configured to execute instructions loaded into the
temporary memory (such as random-access memory).
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Now, various features and/or embodiments associated
with the lighting device and the functionality executed
thereby 1s described.

The highting device 300 1s preferably a lighting device
300 that 1s wearable by a user in the space or may otherwise 5
be held by or attached to a user 1n the space. For example,
the lighting device 300 may be any of: a mobile phone of the
user, a wristband, a t-shirt and/or a wand.

The controller of the lighting device 300 1s configured to
select a first portion of the predetermined time-varying 10
lighting pattern 1 dependence on both the first current
location and the timing signal. Thus the ways 1n which a
current location can be determined will be explored first,
before looking at different timing signals.

The controller of the lighting device 300 1s configured to 15
determine a current location of the lighting device 300. This
may be determined 1n any of a variety of ways.

For example, the controller may determine the location
tollowing receipt at the lighting device 300 of a location
indication from a centralized control unit 260 (as described 20
above and/or below). In other words, the centralized control
unit 260 1s able to determine the location of the lighting
device 300 and to inform the controller of the lighting device
300 of 1ts locality via a suitable wireless channel. The
camera and/or the projector embodiments described below 25
may be used by the centralized control unit 260 to determine
the location of the lighting device 300. The centralized
control unit 260 may be local. By local, 1t 1s meant within the
vicinity of the lighting device 300. For example, a controller
in the viciity of the concert hall. The local centralized 30
control unit may have previously provided the video data to
the lighting device 300.

Described below are some of the examples of how the
centralized control unit 260 and/or the controller of the
lighting device 300 may obtain location information (al- 35
though the following i1s described 1n terms of the controller
of the lighting device 300 determining the location, the
centralized control unit 260 may receive this iformation
instead and forward 1t on to the controller of the lighting
device 300). 40

The controller of a lighting device 300 may determine the
location of 1ts lighting device 300 based on the receipt of
location information from a location services provider, such
as from a global positioning system and/or via a cellular
services provider. 45

The controller may determine the location following
receipt at the lighting device 300 of location information
from similar adjacent lighting devices 300.

The lighting device 300 may determine its location using,
location information recerved via receiver 302 from a cam- 50
era directed towards the lighting device 300. In this case, the
camera 1s orientated such that the lighting device 300 is
viewable within the lens-view of the camera. The informa-
tion received from the camera may be used to determine the
location of the lighting device 300. For example, the camera 55
may observe a lighting device 300 cycling through a par-
ticular light sequence and that information may be used to
locate the lighting device 300 1n the view of the camera. The
camera information may be relayed via another lighting
device 300 in the vicinity. In an example, the lighting 60
devices may be turned on one-by-one and/or lighting
devices 1n different segments of the crowds may be turned
on simultaneously. The corresponding view captured by the
camera may be used to determine the location of at least one
of the active lighting devices. 65

Alternatively or additionally, the lighting device 300 may
determine 1ts location using location information received

6

via receiver 302 from a projector directed towards the
lighting device 300. The projector (such as an infra-red
projector), may be configured to project lighting coordinates
to 1ndividual lighting devices. The projector may project a
first light signal or flash to facilitate localization. This first
light signal or tflash may also be used as the above-men-
tioned timing signal (e.g. as a trigger and/or an 1ndication of
the time at which the selected portion of the time-varying
pattern should be played out). However, 1t 1s understood that
a second light signal or flash may be used as the above-
mentioned timing signal. This latter system has an advantage
of allowing the lighting device more time to select the
portion for play-out whereas the other system has an advan-
tage of minimizing the number of transmissions to be made.
The projector may convey such imformation as 1s mentioned
above using coded, modulated light. Another manner of
determining the location of a lighting device 1s to using an
clectrical signal (such as a radio frequency signal) compris-
ing the absolute or relative location of the lighting device. A
relative or absolute location measurement may also be made
by the lighting device itsell.

Alternatively or additionally, the lighting device 300 may
determine 1ts location using location information received
from at least one of a variety of location service providers.
For example, from satellite based GPS-like system. The
lighting device 300 may also obtain location information
from neighboring lighting devices 300. This includes both
relative and absolute location information.

Now the role of, and different types of timing signal are
discussed.

The timing signal 1s received by the controller of the
lighting device 300 and used by that controller to determine
a time at which the first portion should be played out.

The timing signal may be a trigger signal recerved from
the centralized control unait.

Alternatively or in addition, the timing signal may be
received 1n advance from an external source (such as the
above-mentioned centralized control unit 260). In this case,
the controller on the lighting device 300 assesses the timing
signal relative to an internal determination of an absolute or
relative time made by the lighting device 300 itself 1.e. each
lighting device 300 may comprise a respective local clock
operable to keep time in synchronization with the other
lighting devices 300, wherein the timing signal specifies a
timing of the time-varying pattern 1n advance. For example,
the timing signal may comprise an advance schedule for the
lighting pattern, or the timing inherent in the video. Said
selection by a particular lighting device 300 may then be
performed by reference to 1ts local clock.

Now, the predetermined time-varying lighting pattern 1s
discussed.

The predetermined time-varying lighting pattern 1s prei-
erably the lighting pattern to be played out during an entire
show e.g. a concert. In other words, the predetermined
time-varving lighting pattern comprises lighting information
for the entire specific space for the duration of the event.
This means that each lighting device 300 does not have to
receive multiple data updates throughout the event/show that
comprise video and/or image data. Thus this system can
reduce the transmission overhead that takes place during the
show.

The time-varying lighting pattern 1s preferably entirely
stored 1n the read only memory in the lighting device 300.
During execution, the portion of the time-varying lighting
pattern 1s loaded into temporary memory (such as RAM) for
execution by the controller.




US 9,686,843 B2

7

The predetermined time-varying lighting pattern may be
stored as video data. In this case, the timing signal could
help determine a frame synchronization with the video.
Further, the first current location may be used to locate an
area 1n the determined frame ¢.g. a pixel, as described above.
The predetermined time-varying pattern and/or the mapping
between time, location and video pixels may be stored such
that a range of times and/or locations corresponds to the
same pixel. Further, 1t 1s preferable for the spatial resolution
of the video to be selected 1n dependence on the number of
the plurality of the lighting devices to be used in the system.
For example, a lower number of lighting devices may
require a video having a higher spatial resolution than the
spatial resolution used for a higher number of lighting
devices 300. The video to be used 1n the system may be sent
wirelessly to all lighting devices 300 before the start of the
event, e.g. sent out wirelessly by the centralized control unit
260. Alternatively, the video to be used 1n the system may be
stored on flash cards that can be inserted into respective
lighting devices.

The portion of the time-varying pattern may be further
selected 1n dependence on at least one of: the age of a user
of the lighting device 300; and/or a status of the user while
the portion 1s being played-out. For example, when near a
bar at the venue, the lighting pattern emitted by the lighting
device 300 may change to indicate whether the user 1s of or
over the mimmimum purchase age for alcohol.

Preferably, when a change in location 1s detected by a
device, the portion of the time-varying lighting pattern
output by that lighting device 300 1s updated using the same
procedure. Thus the controller may be further configured to:
determine a second current location of the lighting device
300 during a subsequent stage of time-varying lighting
pattern and to cause the at least one light source to play-out
a further portion of the time-varying potion of the time-
varying lighting pattern corresponding to the second current
location. In other words, the controller 1s configured to
update the portion of video data being played out via a
display if the lighting device 300 moves into a region
associated with a different portion of the image mentioned
above. In other words, the lighting device 300 will play out
the video data associated with that different portion of the
image. In this manner, even 1 the lighting device 300 moves
around with a user, the overall-image will remain clear and
unmixed. The second current location may thus be associ-
ated with a different portion of the time-varying lighting
pattern than the first current location. In other words, the
turther portion may be different to the portion of claim 1.

Now, further operations of the controller of the lighting
device 300 1n embodiments are discussed.

The controller 1s further configured to cause the at least
one light source to initiate play-out of said first portion of the
predetermined time-varying lighting pattern. As described
above, there are a plurality of lighting devices 300 config-
ured to operate as described in close proximity to each other
¢.g. within an arena or concert hall. Together, the light
emitted by each of the plurality of lighting devices 300
cooperates to form an 1mage that 1s visible from a distance
at which all of the plurality of lighting devices 300 can be
viewed simultaneously. The portion of the predetermined
time-varying lighting pattern output by the lighting 300
device corresponds to a fraction (e.g. a pixel) of this image.
Thus, said play-out can be said to cause a fraction of an
image to be output from the lighting device 300. It is
understood that, by “image”, 1t 1s merely meant a particular
preconfigured orientation of lights (or a particular instant of
the time-varying lighting pattern). As time and/or the loca-
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tion of a lighting device 300 changes, the selected frame
and/or pixel of the predetermined time-varying lighting
pattern being played out also changes.

The controller of the lighting device 300 may be further
configured to only cause the at least one light source to
play-out the further portion on condition that the second
current location 1s diflerent than the first current location by
more than a predetermined amount. This means that the at
least one light source will not needlessly oscillate between
different portions where a user is close to a boundary region.
Also, this process allows a lighting device 300 to not use as
much battery power compared to the case where location
information 1s always used to determine a Irame/pixel
synchronization, as repeated reloading different portions of
the time-varying lighting pattern 1s avoided. The predeter-
mined amount may be dependent on the size of the space 1n
which the lighting devices 300 are and/or on the resolution
of an 1mage to be made by the time-varying lighting pattern
at a given 1nstant.

The controller may be configured to control a lighting
parameter (e.g. the itensity, the number of pixels/the frac-
tional number of light sources of the device to be used for
playing out the selected portion, etc.) of the portion played
out by the at least one light source 1n dependence on the
number of similarly configured lighting devices 300 1n the
immediate locality of the lighting device 300. For example,
if there are lots of similarly configured lighting devices 300
in the immediate locality of the lighting device 300, the
intensity of the portion played out may be lower than 1n the
cvent ol there being fewer similarly configured lighting
devices 300 in the immediate locality of the lighting device
300. The lighting parameter can be selected or configured so
that the 1image mentioned above appears to be of relatively
uniform intensity across the space in which the plurality of
devices 1s located. The number of similarly configured
lighting devices 300 in the immediate locality may be
determined by determining the number of lighting devices
300 within a predetermined number of meters of the lighting
device 300. For example, the number of lighting devices 300
within a radius of 1 m of the lighting device 300 under
consideration may be determined. The lighting parameter
may then be selected based on the number of similarly
configured lighting devices 300 determined to be i the
immediate locality and the total number of the plurality of
lighting devices 300.

The lighting device 300 may be flexible and further
comprise a sensor configured to determine the shape and/or
orientation of the lighting device 300. The controller 303 of
the lighting device 300 may be further configured to use the
determined shape and/or orientation of the lighting device
300 to modity the first portion played out i order to
customize the played out portion for the current shape and/or
orientation of the lighting device 300. In this manner, the
overall-image formed by the plurality of lighting devices
300 may have less distortion than when the configuration
and/or shape of the lighting device 300 1s not taken into
account.

It 1s further understood that the lighting device 300 may
receive additional signals that may be used 1n the selection
of a portion of the time-varying lighting pattern correspond-
ing to the first current location and stage. For example, the
lighting device 300 may receive a signal to select the portion
as an 1itial step 1n the process outlined above. In response
to this received signal, the lighting device 300 may then
determine the current location and the current stage for
selecting the portion as described above. Alternatively or 1n
addition, the lighting device 300 may receive a signal that
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indicates a particular time-varying lighting pattern (e.g. that
indicates one video file out of multiple stored video files)
stored 1n the memory of the lighting device 300 from which
the portion 1s to be selected.

Some more detail 1s now discussed regarding the central-
1zed control unit 260 1n accordance with some embodiments
of the present disclosure. The centralized control unit 260
may operate in the lighting system 200 described above. The
centralized control umt 260 1s configured to send the pre-
determined time-varying lighting pattern for forming a light-
ing pattern over a space to a plurality of lighting devices
300; and send to each of the lighting devices 300 the timing
signal, wherein for each lighting device the timing signal can
be used in combination with a current location of said
lighting device to identify a portion of the predetermined
time-varying lighting pattern for playing-out said portion.

This centralized control unit 260 may be used 1n conjunc-
tion with the above-mentioned plurality of lighting devices
300. The centralized control unit 1s preferably located
locally to the space in which the plurality of lighting devices
300 is operating.

The centralized control unit 260 may be configured to
determine a location for each of the plurality of lighting
devices 300 and to send to each lighting device 300 an
indication of the respective location of that lighting device
300 for any lighting device 300 whose location has changed.
Preferably, to reduce the amount of overhead during a
concert, the location 1s only transmitted 1t 1t has changed
from the previous location by more than a predetermined
amount.

The centralized control unit 260 may be further config-
ured to provide at least one of the plurality of lighting
devices with a timing indication for use in selecting said
portion of said video data.

Note however that the centralized control unit 260 1s not
necessarlly required 1 all possible embodiments. For
example, the time-varying pattern may be pre-loaded onto
cach of the lighting devices (e.g. by means of a memory
stick or even at the time of manufacture), and/or the timing
signal could be shared wirelessly between the lighting
devices 1n a distributed fashion.

A particular embodiment of a lighting system 200 1s now
described.

In the system, there are a plurality of such wearable/
attachable lighting devices, each of which 1s associated with
a respective user. Each wearable lighting device has an
entire video stored locally (e.g. on a flash card) that is
accessible to that lighting device.

During the experience, the plurality of lighting devices
300 are 1n the same locality as each other such that their
users form a crowd. Just before the start of the experience,
the lighting devices receive mput on their location 1n the
crowd from the centralized control unit. The lighting devices
may also receive location information from the centralized
control unit during the experience to update the location.
Each wearable lighting device 300 1s also configured to
receive timing signals from a centralized control unit 260
during play-out of the video that corresponds to a time 1n the
video file.

Based on the determined location, the wearable lighting
device plays-out only a part of the video during the subse-
quent segment, for example, one or a set (not all) of spatially
adjacent pixels in the video. The part of the video may
comprise one or more pixels. In other, words, the output may
have both a left-handed and a right-handed component that
are the same or different. It may be desirable to include
sensing means to determine the orientation or shape of the
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output of the lighting device. For example, it would be
usetul for the lighting device to determine the orientation of
its light output relative to the lens of a camera recording the
space 1n which the lighting device 1s located. Further, when
the lighting device 1s flexible, 1t would be useful for both the
shape and orientation of the lighting device to be deter-
mined.

A camera, such as the one mentioned above, captures the
light pattern effect resulting from each lighting device
playing their selected part of the video. This resulting light
pattern 1s then displayed to the crowd via a display screen
directed towards the crowd.

In addition to the location and timing information, the
selection of the part of the video to be played out mn a
subsequent time period may be performed 1n dependence on
the function of the lighting device. For example, the lighting
device may be used to indicate a user’s age (e.g. above or
below 18 years old) at the bar, or a color indicative of the
person’s role at the event while at the reception desk.

Each of the plurality of lighting devices may determine
when to start playing out the selected part of the video
tollowing the receipt of a trigger signal. Alternatively, each
of the plurality of lighting devices may determine when to
start playing out the selected part of the video following
receipt of an absolute or relative time stamp until the start of
the play-out time.

Where the centralized control unit operates 1mn an area
having a camera having a field of view that encompasses the
plurality of lighting devices, the centralized control unit
comprises a processor for determining location information
for each of the plurality of lighting devices from information
received from the camera relating to the field of view
recorded by the camera.

Other vaniations to the disclosed embodiments can be
understood and effected by those skilled in the art n
practicing the claimed invention, from a study of the draw-
ings, the disclosure and the appended claims. In the claims,
the word “comprising” does not exclude other elements or
steps, and the indefinite article “a” or “an” does not exclude
a plurality. A single processor or other unit may fulfil the
functions of several items recited in the claims. The mere
fact that certain measures are recited 1n mutually different
dependent claims does not indicate that a combination of
these measures cannot be used to advantage.

A computer program may be stored/distributed on a
suitable medium, such as an optical storage medium or a
solid-state medium supplied together with or as part of other
hardware, but may also be distributed in other forms, such
as via the Internet or other wired or wireless telecommuni-
cations systems. Any reference signs in the claims should
not be construed as limiting the scope.

The mmvention claimed 1s:

1. A wearable or portable lighting device for playing out,
together with a plurality of other wearable or portable
lighting devices, a predetermined time-varying lighting pat-
tern over a space occupied by said device and the other
devices; said device comprising;

at least one light source;

memory for storing an entire representation of the time-

varying lighting pattern; and

at least one controller configured to determine a first

current location of said device, to receive a timing
signal for determining a current stage of the time-
varying lighting pattern in synchronization with the
other devices, and based on said location determination
and said timing signal, with reference to the entire
representation 1n memory, to select just a portion of the
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entire representation of the time-varying lighting pat-
tern stored in memory, the portion corresponding to the
first current location and stage, and to cause the at least
one light source to play-out said selected portion,
wherein the controller 1s further configured to deter-
mine, during playing out of the lighting pattern, a
number of similarly configured lighting devices within
a predetermined distance of the first current location,
and to adjust, based on the determined number of
similarly configured lighting devices, a lighting param-
cter of the selected portion as it 1s played-out, wherein
the number of similarly configured lighting devices
within a predetermined distance of the first current
location varies during playing out of the lighting pat-
tern.

2. A device as claimed 1n claim 1, wherein the timing
signal 1s a trigger signal from a centralized control unit
remote from the device.

3. A device as claimed 1n claim 1, further comprising a
local clock operable to keep time in synchronization with the
other devices, wherein the timing signal specifies a timing of
the time-varying pattern in advance, and said selection 1s
performed by reference to the local clock.

4. A device as claimed 1n claim 1, further comprising a
receiver configured to receive information from a camera
directed towards the device, wherein said information i1s
used to determine the location of the device.

5. A device as claimed 1n claim 1, further comprising a
receiver configured to receive mformation from a projector
directed towards the device, wherein said information 1s
used to determine the location of the device.

6. A device as claimed i claim 1, wherein said portion 1s
turther selected 1n dependence on at least one of: the age of
a user of the device; and/or a status of the user while the
portion 1s being played out.

7. A device as claimed 1n claim 1, wherein the controller
1s further configured to determine a second current location
of the device at a subsequent stage of the time-varying
lighting pattern, and to cause the at least one light source to
play-out of a further portion of the same time-varying
lighting pattern corresponding to the second current location
and stage, wherein the second current location 1s different
from the first current location.

8. A device as claimed 1n claim 7, wherein the controller
1s configured to cause the at least one light source to play-out
the further portion on condition that the second current
location 1s different than said first current location by more
than a predetermined amount.

9. A device as claimed 1n claim 1, wherein the device
comprises a sensor configured to determine the shape and/or
orientation of the at least one light source 1n the device.
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10. A lighting system comprising;

a plurality of devices as claimed 1n claim 1; and

a centralized control unit configured to:

send a predetermined time-varying lighting pattern for
forming a time-varying lighting pattern over a space
to the plurality of devices;

send to each of the devices a timing signal for deter-
miming a current stage of the time-varying lighting
pattern, wherein for each device the timing signal
can be used in combination with a current location of
said device to 1dentily and select a portion of the
predetermined time-varying lighting pattern {for
playing-out; and

transmit information to each of the plurality of devices
for determining the current location 1n each device.

11. A device as claimed 1n claim 1, wherein the device
comprises a sensor configured to determine the shape of the
at least one light source in the device.

12. A centralized control unit comprising a controller
configured to:

send an entire predetermined time-varying lighting pat-

tern for forming a time-varying lighting pattern over a
space to a plurality of devices within the space;

send to each of the devices a timing signal for determining

a current stage of the time-varying lighting pattern,
wherein for each device the timing signal can be used
in combination with a current location of said device to
identily and select just a portion of the entire prede-
termined time-varying lighting pattern for playing-out;
determine, during playing out of the lighting pattern, a
number of similarly configured lighting devices within
a predetermined distance of the current location; and

adjust, based on the determined number of similarly
configured lighting devices, a lighting parameter of the
selected portion as 1t 1s played-out.

13. A centralized control unit as claimed 1in claim 12,
wherein the controller 1s further configured to determine a
location for each of the plurality of devices and to transmit
to each device an indication of the respective location of that
device for any device for use as the current location.

14. A centralized control unit as claimed 1in claim 12,
wherein the timing indication 1s one of: a trigger signal; an
absolute time:; and a relative time.

15. A centralized control unit as claimed 1in claim 12,
wherein the centralized control unit receives information
from a camera having a field of view that encompasses said
plurality of devices and wherein the centralized control unit
comprises a processor for determining location information
for each of the plurality of devices from this received
information.
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